B ^ ffl ff K= it 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

^.^ff V 2 0 0 2 ^10^310 

Date of Application: 



2002-318932 



ffi M # 

Application Number: 

[ST. lO/C] : [JP2002-318932] 



ta M A 
Applicant(s): 




miE*-^ tbiE# 2004-300173 



mm 2002-318932 



020062 

[rntUB] ¥^14^10^310 

[SP^ff^^^l HOIL 51/00 

C09K 19/02 

l^^^l mm m 

li^pnxamm] n^jmm{^-i^im±\hm 541-4 

lltSlJ#-^] 000002897 



aiiiE#2 004-3001 739 



2002-318932 



^-v: 2/E 



iitmA] 



100117226 

03-3947-4103 

176752 

21,000n 

mmm \ 
mm 1 
sit* 1 

0210056 



mSEijf 2 004-3001739 



#M 2002-318932 



L+M + N= 1 --4 ti-^o ) ir^is-W^m^imL. ^M#*&1t3t<7)M5^^ti 
^yT.m^m.X^fz t i , Wl^mi^^ f 75»U 0 0 H z ^ f ^ 1 MH z <DmmX(7) 

[0001] 

[0 0 0 2] 

mm^mmm^m^^fzmm.^mi^m^'^z^^^x(D^^:^^i^^^ti. # 
m.<ory^4 ^!:L^m:^m^^^tix\^^^o "tottzryUy^iBrntLXit^ mA.i£. 
mm^m^^n^mmmizmmLfzmmhyyi^'T.^ (^taxFTt ^>v^^o ) 



aHEJTf 2004-3001739 



#^2 0 0 2 - 3 1 8 9 3 2 ^-v: 2/ 

[0 0 0 3] 

) o 

[0 0 0 4] 

[tfii^^m 1 ] 

10-312711 -^<2r^ 0007-0010) 
[0 0 0 5] 

L:d-L^^-/}'^hs t^* is V ^ T {±£'-r L ^ ^ffl W ^ ^l^omi^^I&S ^ Hill" 

(iM o T ^ -r. mm^mm(7) ^ ^ ^ ^ fsj^^^^^is ^ n-c 

[0 0 0 6] 
[0 0 0 7] 

mm ^m-ik-t^ tz ib<D^m 

m<Ol 0 nmi-^.^^M.. NjfflOl 4 (Ttff L> L. M> Nti-e 

tL-e'tL0~4<7)^m^^;bL. L+M + N= 1 ~4 i:i-<?>o ) ^^tftl^^Jit^ 

mm^\P\mWLm\zW^LX-i y\:^~'$ry7.m^Lfzt^. M'm.m^m. i i)^ I 0 0 
H z ^ f ^ 1 MH z O^HTO^ >tf-^>;^<7)fi:fg^ 8 0°^ ^ ^- 9 

0° xh^^^t^zmwi^^-r^o 

[0 0 0 8] 



miiE# 2004-3001739 



#M 2002-318932 



[0 0 0 9] 

[0 0 1 oi 
[0011] 
[0 0 12] 

L. L+M + N= 1 ~4 i:-r^o ) ^-^-^^ 
[0 0 13] 



aill# 2004-3001739 



mm 2002-318932 



mm^m-t^it'^!\^ii. mm^i 0-31271 i-^^^n^ifbtirv^^o 

[0 0 1 4 J 

'J^^IE?-. vry^. T;l/n^v:^;l/.-}fr:;i/^, T;I/3^v^, tK 

[0 0 15] 

, tKn^vS, r^)~-)u:^^i^m^ Tiyu^iym. 7')-)i^m. Tiy)vmm<^ 

[0 0 16] 

^^m(Dmm^mi^mii. ±m t tz^^^m^ t ^^mm hii-htj:^ ^m^m 

^>;^aiJ^L/i<h m'm.W^k^i-b^l 0 0 H z ^ f ^ 1 MH z OfEffl-CcT)^ ^ 
[0 0 17] 

miiE#2 00 4 -3001739 



#M 2002-318932 



[0 0 18] 
[0 0 19] 

-^J'-^X/^M >-■7i-rXr■:^^-f -If S I - l 2 6 O <!:^ h^-nrntD^^y h 
;^-r-vFP82HT/3>hD-^FP8 0 H T ^fflo^^ ^ ,h 75»^^-e# . fflij^-tr 
LTl 0 X 5mm2 o I T OmW.'^l^lL fz if' y 7. m^-^^h^j: ^Mj^m^-b^l' 

rliJ^^f^o— Mi: LTfi, W1]\iACmJ±: IV. /svf r x D CS/± : entptt L. 
igr^i5:lEH : 0. i - i MH z . S^*«Jt : ^i-^ -y h ;^ r- - v ^ffl v^tW^#2»# 

[0 0 2 0] 

Wnf^n OOHz^f^l MH z (r>m.mX(D4 y \£- y 7.(Ditmn d i)^- 8 0 
[0 0 2 1] 

±Mm'^WMm\^x<7^-(y\d-ry::^(D\tm'^ei3^-?>o'' ^6^-9 0° t 

T. ±u-( y\^-ry>^^^^mir^^m¥mmmii. mmzxi)-(tymm 

ttliiE#2 004-3001739 



#P 2002-318932 



^ o 

[0 0 2 2 1 

TOF (T ime-0 f-F 1 i gh t) ^ hmm.it'mm<D^n.m^k 

<4>f)> +53^4^mW (iE?L;S.y*'/X{i«T-) O^iljjt ^^1"^ <h;^^-e^ ^v^o 
[0 0 2 3] 

^tJ- lb ^ ^ -b ;w A L r T O F m^itmmn'^m -elf o o 
[0 0 2 4 J 

(sm) ?SB^Hffi*ti4-T'^^<7)-c. ruiftttTS^^* . enffiij^:i-7-'f > 

(0 0 2 51 
[0 0 2 6] 

(^bil 




R2 = C10H21 



[0 0 2 7] 



aitE#2 004-3001739 



#M2 0 0 2 -3 1 8 9 3 2 ^-vl 7/ 

$[<r>m^mnr-mJ&ir :h Zt^^X-^^ 5XlO-3cm2 y-ls"! 

[0 0 2 8] 
Ht2] 




R = Cl6H33 

[0 0 2 9] 

^-f-y ^^^^Xmf^'t^Zt:/)^-^^^ 5X10-2cm2 y-l 
[0 0 3 01 

tir:hzt § ^ ^ <7), ^1^0^0511(7) tt<Di>(D H:^tt ^ ^ i: tO^^T- § ^ o 
[0 0 3 1 1 

[0 0 3 2] 



llitiE#2 004-3001739 



#M 2002-318932 ^-v: 8/ 

[0 0 3 3] 

[0 0 3 4] 

[HWiJl 

[0 0 3 5] 

(mmm i ) 

^^###tW^L-C. •7i-;L'^>y-9"TV'-;Hf2>^$: (2- (4' -hexyloxyp 
heny 1 ) -6-decy loxy-benzothiazolco i^-XT. 60-PBT-Ol 0 t B^i" ^ t 

[0 0 3 6] 



miiEJlf 2004-3001739 



2002-318932 



[its] 




[0 0 3 7] 

p-nitorophenol 1 (13.4 96 imnol)^ n-decyl iodide (25 g. 93 mmo 
D^SrDMF (100 ml)t;^IS?L. Rm^J')^^ (12.9 g) ^JDx.. 10 0t:T'*^2 

tMiM.'klJU^m LfzmUf-i^MX-^'Oih L> ?i^Mfe?S#T'^<i)4-decyloxynitr 
obenzene 2 (28.28 g. 110%) ^^fzo 



miiE# 2004-3001739 



mm 2002-318932 



^-v: 10/ 



(0 0 3 81 

^kliZy 4-decyloxynitrobenzene 2 (28.3 g^ 101 tmol) IiZjl^ y — jv (100 ml) 

(7)t£^V§nt (101.3 g. 450 mmol / HCl 50 ml) ^1]Ux.fZo Ztl^m.'imi^X^'o 2 

fzo mta-m'kTKmLfz'ik. mmi-h^j'^i.x^m. mmL. ^^w^mi^^x$>^4- 

decyloxyaniline 3 (23.4 92.7%) ^^^fzo 
[0 0 3 91 

>XiZ, 4-decyloxyaniline 3 (23.4 g. 93.7 mmoDlCS^^ (100 mO^tJPx., 
v^-e^^ vT>^;^ -^A (23.5 g. 242 mmol) ^^JOX-Ttio ^(DmM'kyKl^Xi- 

^i^^L/tf^. ^m(oi^mmm (5.8 mi/50 mD^^'osm^^^nxmrLfzo m 
rmjm. m.^x^2mmmwLfzo ^of^> tK (200 mi)^m^. mso^m 

^m-M:iKyi<imx.xmii!iLfzmi^i^M L. vi^^^fe@#-e^)^2-amino-6-decylo 
xybenzothiazole 4 (14.22 g. 49. 5%) ^^fTtio ffl$^(± v 'J ^ A ^ h 

^*7'7^'- (HexanelAcOEt = 1:2) X^f^fzo 
[0 0 4 01 

2-amino-6-decyloxybenzothiazole 4 (3.98 g^ 12.9 mmol)tl> :^Mit 
iJ'J'yA (14.0 g. 250 mmol) ^tK (14 mD^J^Px.. 1 5 0 ~ 1 8 0 rr^^lj 3 B# 

mMmmw^n-ofzo TLcxw^m^^mmLfz^^. KBmm^6Nm.myi<^m 

mzX^mzL^tiiLfzn'^mW'^i^it^^UyxmtiiL^ 2-ami no-4-decy 1 oxy 
thiophenol 5 (3.61 g, 98.8%) ^WfZo 
[0 0 4 11 

rkliZ^ 2-amino-4-decyl oxy thiophenol 5 (3.61 g> 12.8 mmoOtC, 4-hexyloxy 
-benzaldehyde (2.7 g. 13.1 maol) <DDMS OmM^-bUx.^ T )\^ =f > '^•M^ • l 

5 ovx^'o2mmmmwin':^fzo Km^T^k. 7K^^a^b:^^•;•i;A$:Jpx.. 
mm^i^j^. m.mLrzo nhtifzmi^<^^^j^^ y -)i^xwB^BLfz'^. 

ailiE# 2004-3001739 



#M 2002-318932 



^-v: 11/ 



ijy)l^ij^Ai7U-?h^^y^~ (Hexane:CH2Cl 2 =1:2) J; '9 SfeHi^T' 
$>^2-(4" -hexyloxyphenyl)-6-decyloxy-benzothiazole 6 (60-PBT-O 
1 0> 1.2 g. 20.0%)^t#fjo 
[0 0 4 2 J 

^#^n/c6 0-PBT-O 1 0^. ^^{^1 ia)^mi'^2-*mi^l (b)-^i^3- 
[0 0 4 3] 

<m^l >: 60-PBT-Ol 0^iM.it^^Uyi<z-m^^L. iS^7.-7 ^ r^^ 
^;}3. Mf^l tc-ft^ttfcCa). (b). (c)ii. S*§b^h7&^'3 gP^T-^Tt)n7t:«l <!: 
[0 0 4 4] 

<^j^2>: 60-PBT-Ol 0=^THFlCv§jPL. rStt^^JOx. 5 0 'CT- 
*^ 3 0 ^»n^«# Lf^m. ?S14^^^SIJL, n-^^'j-i/s-.-Kix-^— T'THF 

[0 0 4 5] 

<^f^3 >: 60-PBT-Ol o^> ikit^^u^y : ^^-*ry=2 : i 

[0 0 4 6] 

h n yif±m<D^ >-y Xr-f-^ ^ -^fs i - i 2 6 o ^ 

h^-tt^O.-J^ y h;^x-vFP 8 2 HT/n^ hn-^FP 8 OHT^fflv^ 
1 0 X 5mm2(7) I T 0«S^@e L ^ '2)*tf6]«M-t ;P ^rfflu^ 

V. /NMr>^Dcmi± : muML. mi&^^m : o. 1 ~ iMH z. : 

m 1 2 or-e^fo/io 

[0 0 4 7] 

mm!^2 004-3001739 



a^m 2002-318932 



^-v: 12/ 



mmLtz^^<Dmmm i (om^^mi^mit. iji^i^rsm f o o h 2 ^ f 

^ 1 MH z <7)|EH-e, >t:-:5'">;^(7)fitg^^75?-8 0° ^^^-90° C7)|E 
[0 0 4 8] 

Lfz-(>\^-v>:^^i^^mi-^^m^Fmmm (e o-pbt-o 1 0 
) (om^^mmm^i. tof-^ om^iftmmfA^-m) -ciuj^l/cc isij^ti. 

i^m^iTonmnm-t)i^ i-tj^^^^-yf: mM-^-^rxi ommxs 

5X10-3cm2 V"! s -lm±<7)m##lljJt75'^^ll^^ n/Co 

[0 0 4 9] 

(^M^O 2 ) 

LT. lf;^^>y'^Ty"-;H§S# (2.6-Di(4-hexadecylox 
yphenyl)benzo[l,2d:4,5-d' ]bisthiazole. J-JIT. 1 6 O- P B B T P - O 1 6 

[0 0 5 0] 
[<l:4] 




[0 0 5 1] 

2, 5-dichloro-l,4-phenylenediamine 1 (2.0 g^ 11.3 mmol)^ triethyl 

ailiE#2 004-3001739 



S^m 2002-318932 



^-v: 13/ 



amine (2.52 g. 24.9 maol) X 1/ h )\^ J:. y (100 mD^^h^j: ^ M^iZ, 4-hexad 
ecyloxy-benzoyl chloride 2 (9.5 g. 24.9 mmol) jo J: CK h > (100 rnD^^h 

efe5^*^DMFtCTS^H^HL. a6^!|^T-*)-&l,4-bis(4-hexadecyloxy phenyl) 
benzoy 1 am i no-2, 5-d i ch 1 oro-benzene 3 ^ W^^l . 7 % T o 
[0 0 5 2] 

, 1 , 4-b i s (4-hexadecy 1 oxy pheny 1 ) benzoy 1 am i no-2, 5-d i ch 1 oro-benzene 
3 (4.0 g. 4.6 inmol)i;> u-yy^m (2.2 g> 5.5 xmoDUXXf^uu^y^ 

y (20mi)^j5D^, mAnm\\mmtLV. e^dI^ti^. ^/fttiL/jm-fe^^^^jii 

SfSraL, g^KJ^t^f '5)1, 4-b is (4-hexadecy 1 oxy phenyl) thiobenzoyl ami no-2, 5 
-d i ch 1 oro-benzene 4 4: 1R^90. 2%{ZXWfZo 
[0 0 5 3] 

>XliZ^ 1, 4-b is (4-hexadecy 1 oxy phenyl) thiobenzoyIamino-2, 5-dichloro-benz 
ene 4 (3.5 g^ 3.9 mmoDtC^ sodium methoxide (442 mg> 8.2 mmol) io <t t/N-me 
thy 1-2-pyrroli done (20 ml)$rtjnx.> 1 5 0'CiZXm2Wm. MIC2 0 OX^iZX 

*^N-methyl-2-pyrrol i done tCT Sit h^b g m^Xhh2, 6-Di (4-hexadecy 1 ox 
yphenyl)benzo[l,2d:4,5-d' ]bisthiazole 5 (1 60-PBBTP-Ol 6)^ 

um^-^%\zxnfzo 

[0 0 5 4] 

LxnhKfz 160-PBBTP-016 =^rffl$^L/Co T;l/3-> 
%m.^X. L/::N-methyl-2-pyrrol idonetiT 5 HIIII&h^ ^-lir-i) ^ i: l:: i *? 

O fZo 

[0 0 5 51 

ffl^f^<^ 1 6 0-PBBTP-Ol 6 llov>T. ^ y \i- ^y Ts^^tmM^ 

ailiE#2 004-3001739 



Wm 2002-318932 



[0 0 5 6] 

-e<7)|g^, 2 owa^^jf #*t#(±. ?IJJ^^'/St^ f T^n 0 0 H z ^ f ^ 1 

-e^f). 5X10-2cm2 Y-is-^l^J.±<Dm.^^W}m^mm^tlf-Zo C<Dt^<D 
m^^iftJtfi. 1 5 Ot:-e«IJ^^tLfc^^<7)SmfflT*<0^:^T'*)^o 
[0 0 5 71 
[f§H.gc03C&^] 

[0 0 5 8] 

X5X1 0-^ c m^Y-i s-^i^i±<DmtifzmmmW}mi:§tm.^^^ ^ ttz^ 

WL^anX5X 10-2cm2v-l s-U:Jl±tv>^;^i6Ti^v^«#^liJg^|§?|$-li 

[mi] 

[112] 



miiEilf 2004-3001739 



mm 2002-318932 ^-vl 1/ 



imm^] mm 

[HI] 




Frequency [Hz] 



miiEi|#2 004-3001739 



ijf 11 2002-318932 



^-v: 2/E 




100 200 
^*PmBE [V] 



300 



mSEJlf 2 004-3001739 



#M 2002-318932 



mm 

^>:^r|iJ^L/ct iiJ^iit^iS: f T&n 0 0 H z ^ i ^ IMH z <Dmmx-<D^ y 



ailE#2 004-3001739 



#M 2002-318932 

ta m A m m m n 



^ [000002897] 
^W^J^ B 1990^ 8^27B 

a. m m^fi5iif?tETtT^^*nsiflr-T§ 1 # 1 



